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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve characteristic 
and reliability of a semiconductor device manufactured 
by using a semiconductor film which is crystallized 
through linear laser beam irradiation. 
SOLUTION: In the manufacturing method of a 
semiconductor device wherein an amorphous 
semiconductor film is formed on a substrate with an 
insulation surface and a crystalline semiconductor film is 
formed by radiating a linear laser beam on the 
amorphous semiconductor film while scanning, oxygen 
concentration in the crystalline semiconductor film is 1 
x 1017 to 5 x 1019 atomic cm-3, carbon concentration 
and nitrogen concentration in the crystalline 
semiconductor film are 1 X 1016 to 5 X 1018 atomic cm- 
3, respectively. The crystalline semiconductor film 
contains hydrogen or halogen element by 1 x 1015 to 1 
x 1020 atomic cm-3 and crystalline grain boundary does 
not exist in the crystalline semiconductor film. 
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45 [0 0 4 3] Z\<OimxV>— tf-#£flltU #IIKJ§ 
IRIigT^5ett«7 0 5$ieffi^*-a-fc. CCTfflM 

50 -5. Sfcl^— If-ftibTte. /WX»fiOI+->7l/ 
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— tf-SJB^SC: -5. uutlt K r FX 

+y?l/-f- (Sfi2 4 8nm) £/fJt^*. 

[0044] c:©^— tf-tt©!i#tte. M^soox: 

Kt£5*Sfi«jfi©&»fc£te££fct-3fca&T&S. c 
©iras&i&gte. 4 5 o"C~#7;*as«©ii#-.6£tT©ia 
£©fcffl z. i*t»SLK 
[0 0 4 5] #&B3£&gSK#bTi§&tt©U-1f-:>ta< 

[0 0 4 6] ffll-S, 07 (C) t^-TJ:3lC#a5IS3fl 

*£7 0 8*^»Z^S*n^:*<e.BS»$n-5 4:, 7 07 
T*£*l2> J: 5 &#SSil&t5fi«AS k— tf-tt© 

[0 0 4 7] £©J;5lCbT. 
K-C««S*nfcffittH7 0 9*t#5tlfc. (07 
(D) ) 

[0 0 4 8] Z.Z.-Qm*t%.1&&iiILtS.iiZ>m.niLL^<!> 

X 1 0 1S ~1 X 1 O ,0 JS^cm- J <©aan?-£A/T^.S. 

• &3!i*5«ktfg3ft <r>fc=f- & i x i o '«~ 5 x i o 18 i§^ 
c m- s ©»s-eg-A,-e^*. 

• KSKDH^Sr 1 X 1 0 ,7 ~ 5 X 1 0 "ISC^ c nr'OjS 
[0 0 4 9] *$£Mm-Q7F;-T&z>t£.1k%>V)m&fc 

KSR&JKtgSI £ 1 x i o ">~ 5 x l o » c m^mS. 

[0 0 5 0] dne©^t.kO^-SJ;5IC> _tfB©U 
— tf-7fc©illt fc «fc o T# e> *l* m^Si a-ft-fr* 

tt^fSWKKfc* %>©-?& -5. 
[00 5 1] zau— V-ftnmmz&zm&itomz 

*S^T*>lgl©iR|ga<&£b. -?-©^*«?gttS©ra;2g& 
\Zft HIS. 07 (D) 0D7 10tiS 
n*gB#C£*a<8* LTf«H b * 5 . 
[0 0 5 2] -«lcSttS©j9$«, 

bps. &iz\zn^nmft<Di&vi*mvT^ 



-5. £©<fc3ft»l^l&#©ttiSt;:}3^T, 0 7 (C) 
lZfH?£otzt§ikBS.&i>mffTZ> ^©^0. IP5*§ 

mmzm?>-i><m<t>\sT&£.i>TL3i5. 

05 [0 0 5 3] i!© < J;5l;:£tC2-3©JjfCBK:«fc0. 

JSttJl + IC © «fc 5 + b T -5 &«##&-T 

10 [0 0 5 4] *SlifieiJ{C*5^Tt>. flH±S©^ 

m£m*x.y?->>??Z>. Z o bT0 7 (E) Id^TJ: 

^©^»^«)^$nfeffitt«7 1 1 fc^-SC^Tf? 
(07 (E) ) 

15 [0 0 5 5] Stt«*7 1 1 08 (A) tZSjt 

r^3\z, mam 7 1 h*&®u&7 1 2t 

bT&ftaifl&fcl 0 OOACfSC^XVCVDft 

^a^MSr^JBE«SCVDffi"C5 0 0 0A©S*IC« 
20 Kb, A^-x>y£i£-r ££:»;:«}; D. y-f hSS7 1 
3£}gfi)cbfc. (08 (A) ) 

[0 0 5 6] (U» -ftXOaA^y^XTH 

»CV-XM«7 1 4iKl"f >£B*£7 1 6SMUfc. 
25 -tbTy-f MS7 1 Ztf-*X!7ttS.Z>Z.}i\Z£.-oT^ 

m®'(*>w&.xt<titii,mtii7 1 5*^r^;^fiK® 

*££:bTli£bfc. (08 (B) ) 

[0057] mzmr$m&m£isTWummm7 1 7* 

TEOS*XSlHfc^7XYCVD^7 0 0 0 A© 
30 mZiZf&mLft. ^LT3>^^h*-;i-OffiES 1 ^ 
^>£7;USX?A©g(SBI£ffl^T. V-XSiiH 

b-omsw^^ofc. *fc0ffiT«*$n/«c^ 
a*, y-r hm«7 1 3^©n>^^ hmst>^fc^fiK 

bfc. *LT&mz3 5 O'C©7KlR^0^;*t*5^Tl 
35 ^©iO^S^iJOX-SCtfCiC. 0 8 (C) Kjfj-r 

[0058] za^\zvxmmtmnvvy^7,^ 
t^5©t. ^©m^w^^ttfe s o i &.m&*mm b 

[0 0 5 9] (SIJSCT4] *3lifi^JI4. 5IJfifi»l3l^b 

45 *b. J:0MS^bS^«t5CX*bfcfiiijT?a64. 

[0 0 6 0] 0 9{C^-T©«. SIJgflmCTfcb/ilgK 

©«^-. /^-x>y$nfc*a»a*fK9 0 1 mtz 

50 KWfK:»*aFl*l**r*«*ou— tf-**!«rt- 
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■5. *VXmtt^-3$;m<7)JifaiZik&?ZZ.t\Z&i 

10 0 6 1] *il!SWC^-r^fetC*5V»T«. 0 1 OK 
*"TJ:3fcSttJi9 0 l<D^OSS^e»ieSfiKfiA^iiff 
-T5J;5tC, 8M*©W~*f-3t9 0 0©j£iE;£|S]£&j£ 

hi i ic^-r«t5c«^®«*^ 

T. ifefififc&atXA-XCiifTLfi^. -t 1>T» 09 K 
[0 0 6 2] 

[00©fa*&i»w] 

[01] *fg^©f^SS{XS©«t^0 (±:&JcOJLfc 
0) £^-f. 

[0 2] *f8B8©f£KXg©«&0 (±^«fc0^fc 
0) £^-f. 

[03] 
0) 

[04] 

[05] 
[06] 
[0 7] 
[0 8] 
[0 9] 



sussey i ©f^®xg»f®0**-r. 
mmm 2 ©fp«xg»fB0*^-r. 
njfieu 2 ©fesaxsisiS0£7F-r. 

*J60|J 2 ©f^»XS»f00S:*-r. 

[010] j§&e m±<D*m#mm) \ztt-tzm#. 
[0in m&m (8,±<D*m&m&) 

1 1 s,v&m#m® 
ft 

1 3 yt7--MZ£r>Tm*<D&mLtc 

1 4 ft7x-;ng<Da#¥3J#<w«©fl- 



1 5 
1 6 



y-r h«a 



05 



10 



15 



20 



25 



30 



35 



40 



45 



2 1 
2 2 
ft 
2 3 
<S« 
2 4 
2 5 

2 6 

3 1 
3 2 
ft 

3 3 
«« 
3 4 

3 5 

4 1 
4 2 
ft 
4 3 



5 1 7 



50 



5 0 1 
5 0 2 
5 0 3 

5 0 4. 5 0 5 
5 0 6. 5 0 7 
5 0 8 
5 0 9 

5 10, 5 11 
5 12 

5 13. 5 14 
5 15 

5 16, 
5-? A) 

6 0 1 
6 0 2 
6 0 3 
6 0 4 

m 

6 0 5, 
6 0 7 
6 0 8 
6 0 9 

6 10. 6 11 
6 12, 6 13 
6 14. 6 15 
S--f A) 

6 1 4 

7 0 1 
7 0 2 
7 0 3 



6 0 6 



y-r h«« 

ft7 --MZ <fc o T^*0«« L fc 



y-r hi 
y< h*6»ji 

ft7x-;i,#j©&tt¥i!M£®8W)fl- 
x^>ybfc«# 

y-r h«iaK (^bsiii) 

y-f (T^S^A) 



y-r haaaus (ftftais) 
y-r Hms (£*ssji*) 
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7 04 -y*r)mmLmmo*igl 7 14 V-7.«tt 

7 0 5 JSttJi 7 1 5 ^Y*;H£fi£fS« 

707 tmbit-zmtm® 7 1 e >«« 

7 0 8 7 1 7 JUMftftR (Ktt3S&ffi> 

709 *smfcsnfcSttH 05 7 1 8 v-x«a 

7 10 7 19 HK>M 

7 l 1 SttS 9 0 1 

712 y-r b&mtt mtit&mm) 900 y-e-A 

7 13 y-f h«S 



(01] [02] 
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[05] 



504— w 605 



C A ) 



C B ) 



CO) 



soo 



CD) 




503 



501—/ ^-502 



506 



507 




fl, * * 4 4 4 U 



512 



C E ) 



C F* ) 




516-7 617 




2 



515 



[H6] 



603 



602- 



3. 



601 



605 



2v 



606 



4 -o- & & * a & 



St L- 607 607— 1 1— 607 — J ^ 



608 



3. 



"V- 



C E ) 



CI 3 *) 



* Eft* \ j^g^ES^ 




C G ) 




[01 0] 
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[07] 




HfffiB] 3¥8E 3 B (2001. 8. 3) 

i^m^m i ] 

fft&%s l fci<titt¥m#m2., i x i o '«~ 5 x i o ■« 
m z F/cm s e>mm-vfc%&tf&m&$&. ix 
i o "~ 5 x i o c m s ©»arc83fc£^tr c: 
t £#»<k-r*i5iBi h 5 >s?x m*m. 

l/— tf-ft Lfc*t Sflgf* LT&IMiK^aitt 
flrffi&Jifl; 1 X 1 0 "~ 5 X 1 0 " 

i o"~5x i o>'m z P/cm s <nmm-zmmz'£tsz. 



tm&m3] *6l^®±<D#|iK¥i»#|imci£gl 0 6 

S9i3i^aYt$nfc¥*^tt«. i x i o "~ 5 x i o 18 
m^/cm'amsn? a^. ix 

35 1 0 "~ 5 X l 0 "Jf ^ / c m'OTJR&T&Sfl £"£tf C 

[§a#JS4] ma&m±v#8,ii#mi*mzvi&5 32 

T, 

ffliaj££fc£nfc¥*#8tite, 1 x 1 0 1 «~ 5 x 1 0 18 

II^/cm'©»£T&5fi2itfg3R£^#-. ^o, ix 
1 o"~5x 1 o'W/cm'oa&TgesR^ifc: 

45 ££#&<hT*»Bllh7>^X*©feS?*ffi. 

n mWigglK© V— !f-:ft£j££ Lft*t SMS* LTK#ffi 
K¥tt#getSAfl:U We*ftSnfc*MMMIl*fliir» 

SO T. 
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ttn&tiiikibzniz^m&mte. 1 x 1 o »~ 5 x 1 0 «• 
1 o"~5x 1 o^m?/ cm s <om&-?m%*^tsz. 

]fflKi£fite£ftfc¥i»#ffilte. 1 X 1 0 »~ 5 X 1 0 " 
1 0 "~ 5 X 1 0 "Kf/ c m s <D«ffi-m3fi £-£tr £ 

^xm i &a*mf&-?z>m& h ? >>sx*<ottMjjmx$> 
fi8Hiiga{fc$nfc¥W^«, 1 x 1 0 "~ 5 x 1 0 " 

Igf/cm'Ojfc&TiSfcSRRtfgSSS:^*., frL ix 
1 0"~5X 1 CM^/crn'oaiaE-CKsflSr^trc: 

g tf-ytom 3 sswijs * jtSE Ltt# <s row utk# 
m&mg,<t2tift¥m#mte> 1 x 1 0 »~ 5 x i 0 «« 

1 0 "~ 5 X l 0 "M^/ c m s O»g[TS?^S:^tJ C 

^es-r £ *K h 9 > v X * Of^SS^fe-e * r> x , 
MiEiSSfbSnfcS«¥*^^««. 1 x 1 0 ,! ~ 5 x 
1 0 "I?/ c m'WiiafT&JiiRtfgJiS*^*. 

■p, 1 x 1 0 "~ 5 x 1 0 "is^/ c m s <nmmxmm 
tf o i * #a <t f mm h 5 > ^x 9 <o^m^m. 

*->t i/— tf-ft£j£SLfta*£P,#UT&a#¥*# 

T. 

«HE^sfl:^nfeatt*»^<s««, 1 x 1 0 ,! ~ 5 x 
o. 1 x 1 0 "~ 5 x 1 0 ,9 ®?/ c m'caiaeTKSi 
csijRjg 1 1 ] ieet^ffi±©a«#«^fii«icSES 1 0 



Wia&&tt£nfc&tt¥»#gi£tt. 1 x 1 o »~ 5 x 
1 0 ™wf-/ c m^mmx&mRtf&mz'Sfr. *» 

05 1 X 1 0 "~ 5 X 1 0 "IS?/ c m'©»fiT&Jit 

Misiea{bsnfca«¥9iffffi^«. 1 x 1 0 "~ 5 x 
1 o ,t m?/cm i (Dmmxfcmx.zf&mz-$?>-> & 

-D. 1X10"~5X10 "g?/ c m J ©«&T&3SS 

3] &&*SJt©att¥3l#<g«Kifcg3 5 
5 nm0ttK0l<'— tf-ft*;££Lfc*t<E>Jl#tUT&a 

sass^u ^a^b$nfcatt^»^ 

20 STSoT, 

WIBIiaMbd tlfca«¥3l#:®«tt. 1 X 1 0 «~ 5 X 

1 o it m?/ cm><Dmmxfc%R.zf&mz$?>; 

1 X 1 0 "~ 5 X 1 0 »m=f-/ c m 3 Oj»«-CS?5S 

25 4] «6igr*iSii©a«¥»^«fc«i«OY 

A G I/— b/«C*i LTKa«¥9f #® 

T, 

30 t9IBiKafb^tl^:aW*»ft:ffiJliSt±. 1 X 1 0 1! ~ 5 X 

i o'mT/cm'ommx&kmRzfimmz-s*; & 

•D. 1 X 1 0 "~ 5 X 1 0 "If / c m'©«STl$ 

35 agi/- *f-yt<r>m2mm^ : &^Ltj.i!)^mmLxwi 

MIBiigft{b*nfca«*3l^«c«. 1 x 1 0 1! ~ 5 x 

40 1 0 / c m'wag-eiaat&tfgsji 

^. 1 x 1 0 "~ 5 x 1 0 "m? / c m s <Dm&xwtm 

ZStS Z. t £ It® i1-5»Rh7>^^ <Df^K^S. 
[19^1 6] ISi!g^ffi±<oatt¥»#ffl«Ki8&tt©Y 
A G U— tf-3t©^ 3 ai8&S:jt3E LTi^Sfiglt LTK 

45 a«¥»^®«*)ea<t;u. mte&itntift&w.^mfr 

m&m£kfc2tift8,ft*mftmmz> 1 x 1 0 5 x 
1 o ,t m?/cm ) <Dmmxm%&zf&mz-£?i.. & 
so -p. 1 x 1 o"~5x 1 o"®?/cm i <Dm&xmm 
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«r£tf d <h t r * MR h 9 > S>* 9 ©f£K:£te. 
[SI*3S 1 7 ] Sf#Jg 1 75M»*« 1 6 o^fn*>-i: 

mnv&i 8] a*** i nmmxm 1 7owfna>-c 

m*m 2 0 ] l»3RJS 9 75Slf^ 1 9 ©HT*l*-fc 

ffi«©-j2fc*tLT¥fT-C*a d £ T^ISI h 
7 >>>X *©#«#&. 

1 0 0/im«Tt?a&*cii*1*»i-r5»SRh^>^X 
^©f^K^fe. 



[gS#Jg2 3] M^9 71M»*3S2 2 0^W-i: 
£(^T. 81j8Ba<K¥i*#&*S©±®tt. fiiaai^ab 
©tfctfa/b^l 0©H«tr&2.Clt*1%®t-r2)SSIK 
h7>^X^©f^E^ffi. 
05 2 4 ] 9 7bMI9*)S 2 1 © Hftt*— C 

m?m2 5] si^3S9 75Mas*^2 4m^rn^-\z 
io *5^t, tfii3fttt¥»^ffl«tt. fttt©#asaifiiiRT? 

[is*«2 6] m&m97bmgs#m2 4©^-rn^-ic 
15 >^x^©f^as*fe„ 

[St#Jg2 6] iil#JSl7!»MiiS*JS2 5©Vsi*n^-C 

[«5}cJg2 7] 19*^2 6C|2it©l»l!Rh7>v'X : 5'4 
20 R^fZZ 

Mt*3t2 8] SI^3S2 6CI3iS©?«Rh7>^X^S 



F^-A(#%) 5F052 AA02 BA07 BB02 BB07 CA10 
DA02 DA03 DB02 DB03 FA06 
FA22 HA03 JA01 30 
5FU0 AA14 BB01 CC02 DD02 DD13 
EE06 EE09 EE38 EE44 EE45 
FF02 FF30 GG01 GG02 GG13 
GG23 GG25 GG33 GG34 GG45 
GG47 HJ01 HJ04 HJ12 HJ13 35 
HJ23 HL03 HL04 HL1I HL23 
NN04 NN23 NN35 PP01 PP03 
PP04 PP05 PP06 PP07 PP10 
PP13 PP23 PP27 PP29 PP34 
QQ 1 1 QQ24 40 
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